(12) INTERNATIONAL 



CATION PUBLISHED UNDER THE PATENT 



0 a FEB 2&o^5, *?$3 



RATION TREATY (PCT) 



(19) World InteUectuaJ Property 
Organization 
International Bureau 

(43) International Publication Date 
26 February 2004 (26.02.2004) 




(10) International Publication Number 

PCT WO 2004/016581 Al 



(51) International Patent Classification 7 : C07C 255/42, 
C07D 239/48, C07C 253/30, 253/20, A61K 31/505 

(21) International Application Number: 

PCT/EP2003/050366 

(22) International Filing Date: 7 August 2003 (07.08.2003) 



(25) Filing Language: 

(26) Publication Language: 

(30) Priority Data: 

02078306.4 



English 
English 

9 August 2002 (09.08.2002) EP 



(71) Applicants (for all designated States except US): 
JANSSEN PHARMACEUTICA N.V. [BE/BE]; Turn- 
houtseweg 30, B-2340 Beerse (BE). GUELLEMONT, 
Jerome, Emile, Georges [FR/FR]; c/o Janssen-Cilag 
S.A., 1, rue Camille Desmoulins, TSA 91003, F-92787 
Issy-les-Moulineaux Cedex 9 (FR). 

(72) Inventors; and 

(75) Inventors/Applicants (for US only): SCHJLS, Didier, 
Philippe, Robert [BE/BE]; c/o Janssen Pharmaceutica 
N.V., Turnhoutsweg 30, B-2340 Beerse (BE). WTLLEMS, 
Joannes, Josephus, Maria [BE/BE]; c/o Janssen Phar- 
maceutica N.V., Turnhoutsweg 30, B-2340 Beerse (BE). 
MEDAER, Bart, Petrus, Anna, Maria, Jozef [BE/BE]; 
c/o Janssen Pharmaceutica N.V., Turnhoutsweg 30, 
B-2340 Beerse (BE). PASQUEER, Elisabeth, Therese, 
Jeanne [FR/FR]; c/o Janssen-Cilag S.A., 1, rue Camille 
Desmoulins, TSA 91003, F-92787 Issy-les-Moulineaux 



Cedex 9 (FR). JANSSEN, Paul, Adriaan, Jan [BE/BE]; 
c/o Janssen Pharmaceutica N.V., Turnhoutsweg 30, B-2340 
Beerse (BE). HEERES, Jan [NL/BE]; c/o Janssen Phar- 
maceutica N.V., Turnhoutsweg 30, B-2340 Beerse (BE). 
LEENDERS, Ruben, Gerard us, George [NL/NL]; c/o 
Mercachem, Toernooiveld 100, NL-6503 CB Nijmegen 
(NL). 

(74) Common Representative: JANSSEN PHARMACEU- 
TICA N.V.; Turnhoutseweg 30, B-2340 Beerse (BE). 

(81) Designated States (national): AE, AG, AL, AM, AT, AU, 
AZ, BA, BB, BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU, 
CZ, DE, DK, DM, DZ, EC, EE, ES, FI, GB, GD, GE, GH, 
GM, HR, HU, ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, 
LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW, 
MX, MZ, Nl, NO, NZ, OM, PH, PL, PT, RO, RU, SC, SD, 
SE, SG, SK, SL, TJ, TM, TN, TR, TT, TZ, UA, UG, US, 
UZ, VC, VN, YU, ZA, ZM, ZW. 

(84) Designated States (regional): ARIPO patent (GH, GM, 
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW), 
Eurasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), 
European patent (AT, BE, BG, CH, CY, CZ, DE, DK, EE, 
ES, FI, FR, GB, GR, HU, IE, IT, LU, MC, NL, PT, RO, 
SE, SI, SK, TR), OAPI patent (BF, BJ, CF, CG, CI, CM, 
GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG). 

Declarations under Rule 4.17: 

as to applicant's entitlement to apply for and be granted a 
patent (Rule 4 J 7(H)) for all designations 
as to the applicant 's entitlement to claim the priority of the 
earlier application (Rule 4.17(iii))for all designations 
— of inventorship (Rule 4. 1 7(iv))for US only 

[Continued on next page] 



(54) Title: PROCESSES FOR THE PREPARATION OF4-[[4-[[4-(2-CYANOETHENYL)-2,6-DIMETirr^^^ 
P YRIMIDINYL] AMINO]BENZONITRILE 



CN 



0© 
ID 




(HI) 



HN. 




(IV) 



YV 

O (57) Abstract: Processes for the preparation of 4-[[4-[[4-(2-cyanoethenyl)-2,6-di^^ 

^ zonitrile of formula (I), a /V-oxide, a pharmaceutical^ acceptable acid addition salt, a quaternary amine or a stereochemically isomeric 
form thereof are provided, said processes comprise a) reacting 4-(2-cyanoethenyl)-2,6-dimethylbenzenamine with an intermediate 

Q of formula (HI) in the presence of a suitable solvent; b) reacting an intermediate of formula (IV) with acrylonitrile in the presence 
of a suitable palladium catalyst, a suitable base and a suitable solvent; c) dehydrating the corresponding amide of the compound of 

^ formula (I)- 



WC#04/016581 Al llllllillllllilflb 



Published: 

— with international search report 

For two-letter codes and other abbreviations \ refer to the "Guid- 
ance Notes on Codes and Abbreviations" appearing at the begin- 
ning of each regular issue of the PCT Gazette. 



WO 2004/016581 ^^PCT/EP2003/050366 

PROCESSES FOR THE PREPARATION OF 4-[[4-[[4-(2-CYANOETHENYL)-2,6- 
DIMETHYLPHENYL] AMINO] -2-PYRIMTO 



5 The present invention relates to 4-[[4-[[4-(2-cyanoethenyl)-2,6-dimethylphenyl]- 
amino]-2-pyrimidinyl]amino]benzonitrile, a TV-oxide, a pharmaceutically acceptable 
addition salt, a quaternary amine or a stereochemically isomeric form thereof and to the 
preparation thereof as well as to the preparation of a key intermediate in said 
preparation. 

10 

WO 99/50250 discloses substituted diaminopyrimidine compounds having HIV 
(Human Immunodeficiency Virus) inhibiting properties and the preparation thereof. 
WO 03/16306 discloses the preparation of 4-[[4-[[4-(2-cyanoethenyl)-2,6-dimethyl 
phenyl]amino]-2-pyrimidinyl]amino]benzonitrile from a melt of [4-[(4-chloro-2- 
15 pyrimidinyl)amino]benzonitrile and 3-(4-amino-3 ? 5-dimethylphenyl)-2-propenenitrile. 

4-[[4-[[4-(2-cyanoethenyl)-2 J 6-dimethylphenyl]amino]-2-pyrimidinyl]amino]- 
benzonitrile, N-oxides, pharmaceutically acceptable addition salts, quaternary amines 
and stereochemically isomeric forms thereof are novel, very potent HIV, especially 
20 HIV-1, replication inhibiting compounds. They have a high ability to inhibit the 

replication of the wild type Human Immunodeficiency Virus as well as resistant mutant 
strains thereof. 

Therefore, 4-[[4-[[4-(2-cyanoethenyl)-2,6-dimethylphenyl]amino]-2-pyrimidinyl]- 
25 aminojbenzonitrile, iV-oxides, pharmaceutically acceptable addition salts, quaternary 
amines and stereochemically isomeric forms thereof can be used as a medicine. They 
may be useful in the prevention or treatment of HIV infection, including the prevention 
or the treatment of HIV infection of mutant strains, i.e. strains which have become 
resistant to art-known drug(s) (drug or multidrug resistant HIV strains); they may be 
30 useful in the treatment of warm-blooded animals including humans infected with HIV 
or infected with viruses whose existence is mediated by, or depends upon, the enzyme 
reverse transcriptase, or for the prophylaxis of those infections in these warm-blooded 
animals. Thus, the present invention also relates to the use of 4-[[4-[[4-(2-cyano- 
ethenyl)-2,6-dimethylphenyl]amino]-2-pyrimidinyl]amino]benzonitrile, a iV-oxide, a 
35 pharmaceutically acceptable addition salt, a quaternary amine or a stereochemically 
isomeric form thereof for the manufacture of a medicament for the prevention or the 
treatment of HIV infection. The invention also relates to a method of treating warm- 
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blooded animals, including humans, suffering from or a method of preventing warm- 
blooded animals, including humans, to suffer from viral infections, especially HIV 
infections. Said method comprises the administration, preferably oral administration, 
of an effective amount of a compound of formula (I), a N-oxide form, a 
5 pharmaceutically acceptable addition salt, a quaternary amine or a possible 
stereoisomeric form thereof, to warm-blooded animals, including humans. 

The present invention also provides compositions for treating viral infections 
comprising a therapeutically effective amount of 4-[[4-[[4-(2-cyanoethenyl)-2,6- 
10 dimethylphenyl]amino]-2-pyrimidinyl]amino]benzonitrile, a N-oxide, a 

pharmaceutically acceptable addition salt, a quaternary amine or a stereochemical^ 
isomeric form thereof and a pharmaceutically acceptable carrier or diluent. 

The compounds of the present invention or any subgroup thereof may be formulated 

15 into various pharmaceutical forms for administration purposes. As appropriate 

compositions there may be cited ail compositions usually employed for systemically 
administering drugs. To prepare the pharmaceutical compositions of this invention, an 
effective amount of the particular compound, optionally in addition salt form, as the 
active ingredient is combined in intimate admixture with a pharmaceutically acceptable 

20 carrier, which carrier may take a wide variety of forms depending on the form of 
preparation desired for administration. These pharmaceutical compositions are 
desirable in unitary dosage form suitable, particularly, for administration orally, 
rectally, percutaneously, or by parenteral injection. For example, in preparing the 
compositions in oral dosage form, any of the usual pharmaceutical media may be 

25 employed such as, for example, water, glycols, oils, alcohols and the like in the case of 
oral liquid preparations such as suspensions, syrups, elixirs, emulsions and solutions; or 
solid carriers such as starches, sugars, kaolin, diluents, lubricants, binders, 
disintegrating agents and the like in the case of powders, pills, capsules, and tablets. 
Because of their ease in administration, tablets and capsules represent the most 

30 advantageous oral dosage unit forms, in which case solid pharmaceutical carriers are 
obviously employed. For parenteral compositions, the carrier will usually comprise 
sterile water, at least in large part, though other ingredients, for example, to aid 
solubility, may be included. Injectable solutions, for example, may be prepared in 
which the carrier comprises saline solution, glucose solution or a mixture of saline and 

35 glucose solution. Injectable suspensions may also be prepared in which case 

appropriate liquid carriers, suspending agents and the like may be employed. Also 
included are solid form preparations which are intended to be converted, shortly before 
use, to liquid form preparations. In the compositions suitable for percutaneous 
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administration, the carrier optionally comprises a penetration enhancing agent and/or a 
suitable wetting agent, optionally combined with suitable additives of any nature in 
minor proportions, which additives do not introduce a significant deleterious effect on 
the skin. Said additives may facilitate the administration to the skin and/or may be 

5 helpful for preparing the desired compositions. These compositions may be 

administered in various ways, e.g., as a transdermal patch, as a spot-on, as an ointment. 
The compounds of the present invention may also be administered via inhalation or 
insufflation by means of methods and formulations employed in the art for 
administration via this way. Thus, in general the compounds of the present invention 

10 may be administered to the lungs in the form of a solution, a suspension or a dry 
powder. Any system developed for the delivery of solutions, suspensions or dry 
powders via oral or nasal inhalation or insufflation are suitable for the administration of 
the present compounds. 

15 The HIV replication inhibiting activity of 4-[[4-[[4-(2-cyanoethenyl)-2,6-dimethyl- 
phenyl]amino]-2-pyrimidinyl]amino]benzonitrile, aiV-oxide, a pharmaceutical^ 
acceptable addition salt, a quaternary amine or a stereochemically isomeric form 
thereof, can be tested using the following test. 

20 Determination of anti-HIV activity 

A rapid, sensitive and automated assay procedure was used for the in vifro evaluation of 

anti-HIV agents. An HIV-1 transformed T4-cell line, MT-4, which was previously 

shown (Koyanagi et al., Int. J. Cancer, 36, 445-451, 1985) to be highly susceptible to 

and permissive for HIV infection, served as the target cell line. Inhibition of the HIV- 

25 induced cytopathic effect was used as the end point. The viability of both HIV- and 

mock-infected cells was assessed spectrophotometrically via the in situ reduction of 

3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide (MTT). The 50% 
cytotoxic concentration (CC50 in M) was defined as the concentration of compound 

that reduced the absorbance of the mock-infected control sample by 50%. The percent 
30 protection achieved by the compound in HIV-infected cells was calculated by the 
following formula : 

(QDt)hiv : (QDc)hiv f ny 

(OD C ) M0CK -(ODtf HIV ex P ressedm% - 

whereby (OD^hjv is the optical density measured with a given concentration of the 
test compound in HIV-infected cells; (ODq)^^/ is the optical density measured for the 
35 control untreated HIV-infected cells; (ODq)mock * s * e optical density measured for 
the control untreated mock-infected cells; all optical density values were determined at 
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540 nm. The dose achieving 50% protection according to the above formula was 
defined as the 50% inhibitory concentration (IC50 in M). The ratio of CC50 to IC50 

was defined as the selectivity index (SI). 
5 The results obtained for Compound X, Le 




IC 50 =10- 9 * 4 M; 
CC 50 =10" 5 M; 

SI of 10" 5 M/10' 94 M = 25,1 19. 



10 

Compound X was also tested for its replication inhibiting activity towards resistant 
mutants of HIV-1 (single and double mutants). The obtained results revealed a high 
activity of Compound X against resistant strains. 

15 In order to ensure an economical supply of the compounds of the invention for 
development purposes and marketing, an efficient synthetic process which can be 
carried out on a large, commercial scale is required for the production of the 
compounds. 

20 It is an object of the present invention to provide processes for the preparation of 4-[[4- 
[[4-(2-cyanoethenyl)-2,6-dimethylphenyl]amino]-2-pyrimidinyl]amino]benzonitrile, a 
iV-oxide, a pharmaceutically acceptable addition salt, a quaternary amine or a 
stereochemically isomeric form thereof, with a high yield and under conditions which 
provide economic advantages for operation on a large, commercial scale. 

25 

The present invention therefore provides a process for the preparation of 4-[[4-[[4-(2- 
cyanoethenyl)-2,6-dimethylphenyl]amino]-2-pyrimidinyl] amino]benzonitrile of 
formula (I), a iV-oxide, a pharmaceutically acceptable acid addition salt, a quaternary 
amine or a stereochemically isomeric form thereof, 
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which comprises reacting an intermediate of formula (II), an appropriate acid addition 
salt or a stereochemically isomeric form thereof 



HNCH-CN 




("I) 

with an intermediate of formula (III), an appropriate acid addition salt or a iV-oxide 
thereof 




(III) 

wherein Wi represents a suitable leaving group, in the presence of a suitable solvent. 

Suitable leaving groups represented by Wi are for example halo, triflate, tosylate, 
methylsulfonyl and the like. Preferably, W] represents halo, more particularly chloro. 

Suitable solvents in the above reaction are for example acetonitrile; an alcohol, such as 
for example ethanol, 2-propanol, 2-propanol-HCl; iV,iV-dimethylformamide; 
iV^V-dimethylacetamide; 1 -methyl-2-pyrrolidinone; 1 ,4-dioxane; propyleneglycol 
monomethylether. Preferably the solvent is acetonitrile; an alcohol, such as for 
example ethanol, 2-propanol, 2-propanol-HCl; A^V-dimethylformamide; 
i\f,N-dimethylacetamide; propyleneglycol monomethylether. More preferably, the 
solvent is 2-propanol, 6 N HC1 in 2-propanol or acetonitrile, especially acetonitrile. 



Preferably, the intermediate of formula (II) is used as an acid addition salt, especially 
the hydrochloric acid addition salt, and the intermediate of formula (III) is preferably 
used as free base. 



The product resulting from the above described reaction can conveniently be isolated as 
a base or as an acid addition salt, and it can further be converted into an acid addition 
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salt by treatment with an acid, or conversely, the acid addition salt form can be 
converted into the free base by treatment with alkali and, if desired, stereochemical^ 
isomeric forms, JV-oxide forms or quaternary amines of the product can be formed. The 
isolation of the reaction product from the reaction medium and, if necessary the further 
5 purification, can be performed according to methodologies generally known in the art 
such as, for example, extraction, crystallization, distillation, trituration and 
chromatography. 

According to another aspect of the present invention, there is provided a process for the 
10 preparation of 4-[[4-[[4-(2-cyanoethenyl)-2,6-dimethylphenyl]amino]-2- 

pyrimidinyl]amino]benzonitrile of formula (I), a TV-oxide, a pharmaceutically 
acceptable acid addition salt, a quaternary amine or a stereochemically isomeric form 
thereof 




(I) 

15 which comprises reacting an intermediate of formula (IV), an appropriate acid addition 
salt or a iV-oxide thereof 




(IV) 

wherein W2 represents a suitable leaving group, with acrylonitrile in the presence of a 
suitable palladium catalyst, a suitable base and a suitable solvent. 

20 

Suitable leaving groups represented by W2 are for example halo, triflate, tosylate, 
mesylate and the like. Preferably, W 2 is halo, more particularly iodo or bromo. 

The palladium (Pd) catalyst may be a homogeneous Pd catalyst, such as for example 
25 Pd(OAc) 2 , PdCl 2 , Pd(PPh 3 ) 4 , Pd(PPh 3 ) 2 Cl 2 , Pd 2 (dba) 3 (tris(dibenzylidene acetone) 

dipalladium), palladium thiomethylphenylglutaramide metallacycle and the like, or a 
heterogeneous Pd catalyst, such as for example palladium on charcoal, palladium on 
metal oxides, palladium on zeolites. 
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Preferably, the palladium catalyst is a heterogeneous Pd catalyst, more preferably 
palladium on charcoal (Pd/C). Pd/C is a recoverable catalyst, is stable and relatively 
inexpensive. It can be easily separated (filtration) from the reaction mixture thereby 
reducing the risk of Pd traces in the final product. The use of Pd/C also avoids the need 
5 for ligands, such as for example phosphine ligands, which are expensive, toxic and 
contaminants of the synthesized products. 

Suitable bases are for example sodium acetate, potassium acetate, iVJV-diethyl- 
ethanamine, sodium hydrogencarbonate, sodium hydroxide and the like. 

10 

Suitable solvents are for example acetonitrile, iV^V-dimethylacetaiTiide, an ionic liquid 
e.g. [bmim]PF 6 , Af,N-dimethylformamide, water, tetrahydrofiiran, dimethylsulphoxide, 
l-methyl-2-pyrrolidinone and the like. 

15 The product resulting from the above described reaction can, if desired, be converted 
into an acid addition salt by treatment with an acid and, if desired, stereochemically 
isomeric forms, //-oxide forms or quaternary amines of the product can be formed. The 
isolation of the reaction product from the reaction medium and, if necessary the further 
purification, can be performed according to methodologies generally known in the art 

20 such as, for example, extraction, crystallization, distillation, trituration and 
chromatography. 

Alternatively, the compound of formula (I) can also be prepared by dehydrating the 
corresponding amide derivative. 

25 

Therefore, the present invention also provides a process for the preparation of 4-[[4-[[4- 
(2-cyanoethenyl)-2,6-dimethylphenyl]amino]-2-pyrimidinyl]amino]benzonitriIe of 
formula (I), a iV-oxide, a pharmaceutical^ acceptable acid addition salt, a quaternary 
amine or a stereochemically isomeric form thereof, 




which comprises reacting an intermediate of formula (VI), an appropriate acid addition 
salt or a stereochemically isomeric form thereof 
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NH 2 
(VI) 

with an intermediate of formula (HI), an appropriate acid addition salt or a N-oxide 
thereof 




(III) 

wherein Wi represents a suitable leaving group, in the presence of a suitable solvent, 
followed by dehydration of the thus obtained intermediate of formula (VII), a 
pharmaceutical^ acceptable acid addition salt, a stereochemically isomeric form or a 
N-oxide thereof 




(VII) 



Suitable leaving groups represented by Wi are for example halo, triflate, tosylate, 
methylsulfonyl and the like. Preferably, Wi represents halo, more particularly chloro. 

Suitable solvents in the above reaction are for example acetonitrile; an alcohol, such as 
for example ethanol, 2-propanol, 2-propanol-HCl; iV^V-dimethylformamide; 
iV^-dimethylacetamide;l-methyl-2--pyrroUdinone; 1,4-dioxane; propyleneglycol 
monomethylether. Preferably the solvent is acetonitrile; an alcohol, such as for 
example ethanol, 2-propanol, 2-propanol-HCl; iV^/V-dimethylformamide; 
A^AT-dimethylacetamide; propyleneglycol.monomethylether. More preferably, the 
solvent is 2-propanol, 6 N HC1 in 2-propanol or acetonitrile. 



WO 2004/016581 




PCT/EP2003/050366 



The conversion of the intermediate of formula (VII) into the compound of formula (I), 
i.e. the dehydration step, can be performed according to methodologies well-known to 
the person skilled in the art, such as the ones disclosed in "Comprehensive Organic 
Transformations. A guide to functional group preparations" by Richard C. Larock, 

5 John Wiley & Sons, Inc, 1999, p 1983-1985, which is incorporated herein as reference. 
Different suitable reagents are enumerated in said reference, such as for example 
SOCl 2 , HOSO2NH2, C1S0 2 NC0, Me0 2 CNS0 2 NEt 3 , PhS0 2 Cl, TsCl, P 2 0 5 , 
(Ph 3 P03SCF3)0 3 SCF3, polyphosphate ester, (EtO) 2 POP(OEt) 2 , (EtO) 3 PI 2 , 2-chloro- 
1,3,2-dioxaphospholane, 2,2,2-trichloro-2,2-dihydro- 1,3,2-dioxaphospholane, POCl 3 , 

10 PPh 3 , P(NC1 2 ) 3 , P(NEt 2 ) 3 ,COCl 2 , NaCl AICI3, C1COCOC1, ClC0 2 Me, Cl 3 CCOCl, 
(CF 3 CO) 2 0, C1 3 CN=CC1 2 , 2,4,6-trichloro-l,3,5-triazine, NaCl.AlCl 3 , HN(SiMe 2 ) 3 , 
N(SiMe 2 ) 4 , methane sulfonyl chloride and the like. All the reagents listed in said 
publication are incorporated herein by reference. 

15 The product resulting from the above described reaction can conveniently be isolated as 
a base or as an acid addition salt, and it can further be converted into an acid addition 
salt by treatment with an acid, or conversely, the acid addition salt form can be 
converted into the free base by treatment with alkali and, if desired, stereochemical^ 
isomeric forms, //-oxide forms or quaternary amines of the product can be formed. The 

20 isolation of the reaction product from the reaction medium and, if necessary the further 
purification, can be performed according to methodologies generally known in the art 
such as, for example, extraction, crystallization, distillation, trituration and 
chromatography. 

25 Further, the present invention also concerns a process for the preparation of 4-[[4-[[4- 
(2-cyanoethenyl)-2,6-dimethylphenyl]amino]-2-pyrimidinyl]amino]benzonitrile of 
formula (I), a iV-oxide, a pharmaceutically acceptable acid addition salt, a quaternary 
amine or a stereochemically isomeric form thereof 




30 



(I) 

which comprises reacting an intermediate of formula (IV), an appropriate acid addition 
salt or TV-oxide thereof 
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(IV) 

wherein W 2 represents a suitable leaving group, with acrylamide in the presence of a 
suitable palladium catalyst, a suitable base and a suitable solvent, 
followed by dehydration of the thus obtained intermediate of formula (VH), a 
pharmaceutically acceptable acid addition salt, a stereochemically isomeric form or 
JV-oxide thereof 




(VII) 



Suitable leaving groups represented by W 2 are for example halo, triflate, tosylate, 
mesylate and the like. Preferably, W 2 is halo, more particularly iodo or bromo. 

The palladium (Pd) catalyst may be a homogeneous Pd catalyst, such as for example 
Pd(OAc) 2 , PdCl 2 , Pd(PPh 3 ) 4 , Pd(PPh 3 ) 2 Cl 2 , Pd 2 (dba) 3 (tris(dibenzylidene acetone) 
dipalladium), palladium thiomethylphenylglutaramide metallacycle and the like, or a 
heterogeneous Pd catalyst, such as for example palladium on charcoal, palladium on 
metal oxides, palladium on zeolites. 

Preferably, the palladium catalyst is a heterogeneous Pd catalyst, more preferably 
palladium on charcoal (PdVC). Pd/C is a recoverable catalyst, is stable and relatively 
inexpensive. It can be easily separated (filtration) from the reaction mixture thereby 
reducing the risk of Pd traces in the fmal product. The use of Pd/C also avoids the need 
for ligands, such as for example phosphine ligands, which are expensive, toxic and 
contaminants of the synthesized products. 

Suitable bases are for example sodium acetate, potassium acetate, TV^V-diethyl- 
ethanamine, sodium hydrogencarbonate, sodium hydroxide and the like. 

Suitable solvents are for example acetonitrile, W-dimethylacetamide, an ionic liquid 
e.g. |>mim]PF 6 , iy^-dimethylformamide, water, tetrahydrofuran, dimethylsulphoxide, 
l-methyl-2-pynolidinone and the like. 
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The conversion of the intermediate of formula (VII) into the compound of formula (I), 
i.e. the dehydration step, can be performed according to methodologies well-known to 
the person skilled in the art, such as the ones disclosed in "Comprehensive Organic 

5 Transformations. A guide to functional group preparations" by Richard C. Larock, 
John Wiley & Sons, Inc, 1999, p 1983-1985, which is incorporated herein as reference. 
Different suitable reagents are enumerated in said reference, such as for example 
SOCl 2 , HOS0 2 NH 2 , CISO2NCO, Me0 2 CNS0 2 NEt 3 , PhS0 2 Cl, TsCl, P 2 0 5 , 
(Ph 3 P0 3 SCF3)03SCF3 5 polyphosphate ester, (EtO) 2 POP(OEt) 2 , (EtO) 3 PI 2 , 2-chloro- 

10 1,3,2-dioxaphospholane, 2,2,2-trichloro-2,2-dihydro-l,3,2-dioxaphospholane, POCl 3 , 
PPh 3 , P(NC1 2 ) 3 , P(NEt 2 ) 3 ,COCl 2 , NaCl.AlCl 3 , C1COCOC1, ClC0 2 Me, Cl 3 CCOCl, 
(CF 3 CO) 2 0, C1 3 CN=CC1 2 , 2,4,6-trichloro-l,3,5-triazine, NaCl.AlCl 3 , HN(SiMe 2 ) 3 , 
N(SiMe 2 )4, methane sulfonyl chloride and the like. All the reagents listed in said 
publication are incorporated herein by reference. 

15 

The product resulting from the above described reaction can, if desired, be converted 
into an acid addition salt by treatment with an acid and, if desired, stereochemical ly 
isomeric forms, JV-oxide forms or quaternary amines of the product can be formed. The 
isolation of the reaction product from the reaction medium and, if necessary the further 
20 purification, can be performed according to methodologies generally known in the art 
such as, for example, extraction, crystallization, distillation, trituration and 
chromatography. 

In order to arrive at an efficient synthetic proces, it is not sufficient to optimize only the 
25 final reaction step, i.e. the reaction step in which the desired product is formed, but the 
synthesis of the intermediates also needs to be optimized. 

Therefore, a further aspect of the present invention relates to the provision of a process 
for the preparation of a key intermediate, i.e. the intermediate of formula (II), in the 
30 synthesis of the compound of formula (I), or a iV-oxide, a pharmaceutical ly acceptable 
addition salt, a quaternary amine or stereochemically isomeric form thereof. 

Thus, the present invention also provides a process for the preparation of an 
intermediate of formula (II), an appropriate acid addition salt, a quaternary amine or a 
35 stereochemically isomeric form thereof 
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NH 2 

00 



which comprises reacting an intermediate of formula (V), an appropriate acid addition 
salt or a quaternary amine thereof 




NH 2 

(V) 



wherein W 3 represents a suitable leaving group, with acrylonitrile in the presence of a 
suitable palladium catalyst, a suitable base and a suitable solvent. 

Suitable leaving groups represented by W 3 are for example halo, triflate, tosylate, 
mesylate and the like. Preferably, W 3 is halo, more particularly iodo or bromo. Most 
preferred is iodo. 

The palladium (Pd) catalyst may be a homogeneous Pd catalyst, such as for example 
Pd(OAc) 2 , PdCl 2 , Pd(PPh 3 ) 4 , Pd(PPh 3 ) 2 Cl 2 , Pd 2 (dba) 3 (tris(dibenzylidene acetone) 
dipalladium), palladium thiomethylphenylglutaramide metallacycle and the like, or a 
heterogeneous Pd catalyst, such as for example palladium on charcoal, palladium on 
metal oxides, palladium on zeolites. 

Preferably, the palladium catalyst is a heterogeneous Pd catalyst, more preferably 
palladium on charcoal (Pd/C). Pd/C is a recoverable catalyst, is stable and relatively 
inexpensive. It can be easily separated (filtration) from the reaction mixture thereby 
reducing the risk of Pd traces in the final product. The use of Pd/C also avoids the need 
for ligands, such as for example phosphine ligands, which are expensive, toxic and 
contaminants of the synthesized products. 



Suitable bases are for example sodium acetate, potassium acetate, 7/,iV-diethyl- 
ethanamine, sodium hydrogencarbonate, sodium hydroxide and the like. 
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Suitable solvents are for example acetonitrile, iN^-dimethylacetamide 5 an ionic liquid 
e.g. [bmim]PF6, AyV-dimethylformamide, water, tetrahydrofuran, dimethylsulphoxide, 
l-methyl-2-pyrrolidinone and the like. 

The product resulting from the above described reaction can, if desired, be converted 
into an acid addition salt by treatment with an acid and, if desired, stereochemically 
isomeric forms, iV-oxide forms or quaternary amines . of the product can be formed. The 
isolation of the reaction product from the reaction medium and, if necessary the further 
purification, can be performed according to methodologies generally known in the art 
such as, for example, extraction, crystallization,, distillation, trituration and 
chromatography. 

Alternatively, the intermediate of formula (II) can also be prepared by dehydrating the 
corresponding amide derivative. 

Thus, the present invention also relates to a process for the preparation of an 
intermediate of formula (II), an appropriate acid addition salt, a quaternary amine or a 
stereochemically isomeric form thereof 



wherein W3 represents a suitable leaving group, with acrylamide in the presence of a 

suitable palladium catalyst, a suitable base and a suitable solvent, 

followed by dehydration of the thus obtained intermediate of formula (VI), an 

appropriate acid addition salt, a quaternary amine or a stereochemically isomeric form 

thereof 




NH 2 



which comprises reacting an intermediate of formula (V), an appropriate acid addition 
salt or a quaternary amine thereof 




NH 2 



(V) 
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(VI) 



Suitable leaving groups represented by W 3 are for example halo, triflate, tosylate, 
mesylate and the like. Preferably, W 3 is halo, more particularly iodo or bromo. 

The palladium (Pd) catalyst may be a homogeneous Pd catalyst, such as for example 
Pd(OAc) 2 , PdCl,, Pd(PPh 3 ) 4 , Pd(PPh 3 ) 2 Cl 2 , Pd 2 (dba) 3 (tris(dibenzylidene acetone) 
dipalladium), palladium thiomethylphenylglutaramide metallacycle and the like, or a 
heterogeneous Pd catalyst, such as for example palladium on charcoal, palladium on 
metal oxides, palladium on zeolites. 

Preferably, the palladium catalyst is a heterogeneous Pd catalyst, more preferably 
palladium on charcoal. (Pd/C). Pd/C is a recoverable catalyst, is stable and relatively 
inexpensive. It can be easily separated (filtration) from the reaction mixture thereby 
reducing the risk of Pd traces in the final product. The use of Pd/C also avoids the need 
for ligands, such as for example phosphine ligands, which are expensive, toxic and 
contaminants of the synthesized products. 

Suitable bases are for example sodium acetate, potassium acetate, W-diethyl- 
ethanamine, sodium hydrogencarbonate, sodium hydroxide and the like. 

Suitable solvents are for example acetonitrile, W-dimethylacetamide, an ionic liquid 
e.g. [bmim]PF 6 , W-dimethylformamide, water, tetrahydrofuran, dimethylsulphoxide, 
l-methyl-2-pyrroMdinone and the like. 

The conversion of the intermediate of formula (VI) into the intermediate of formula 
(II), i.e. the dehydration step, can be performed according to methodologies 
well-known to the person skilled in the art, such as the ones disclosed in 
"Comprehensive Organic Transformations. A guide to functional group preparations" 
by Richard C. Larock, John Wiley & Sons, Inc, 1999, p 1983-1985, which is 
incorporated herein as reference. Different suitable reagents are enumerated in said 
reference, such as for example SOCl 2 , HOS0 2 NH 2 , C1S0 2 NC0, Me0 2 CNS0 2 NEt 3 , 
PhS0 2 Cl, TsCl, P 2 0 5) (Ph 3 P0 3 SCF 3 )0 3 SCF 3 , polyphosphate ester, (EtO) 2 POP(OEt)l, 
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(EtO) 3 PI 2 , 2-chloro-l,3,2-dioxaphospholane, 2,2,2-trichloro-2,2-dihydro-l,3,2- 
dioxaphospholane, POCfe, PPh 3 , P(NC1 2 ) 3 , P(NEt 2 ) 3 ,COCl 2 , NaCl.AlCl 3 , C1COCOC1, 
ClC0 2 Me, Cl 3 CCOCl, (CF 3 CO) 2 0, C1 3 CN=CC1 2 , 2,4,6-trichloro-l,3,5-triazine, 
NaCl.AlCl 3 , HN(SiMe 2 ) 3 , N(SiMe 2 ) 4 , methane sulfonyl chloride and the like. All the 
reagents listed in said publication are incorporated herein by reference. 

The product resulting from the above described reaction can, if desired, be converted 
into an acid addition salt by treatment with an acid and, if desired, stereochemical^ 
isomeric forms, JV-oxide forms or quaternary amines of the product can be formed. The 
isolation of the reaction product from the reaction medium and, if necessary the further 
purification, can be performed according to methodologies generally known in the art 
such as, for example, extraction, crystallization, distillation, trituration and 
chromatography. 

As used hereinbefore or hereinafter, the term halo is generic to fluoro, chloro, bromo 
and iodo. 



For therapeutic use, salts of the compound of formula (I) are those wherein the 
counterion is pharmaceutical^ acceptable. However, salts of acids and bases which 
non-pharmaceutically acceptable may also find use, for example, in the preparation 
purification of a pharmaceutical ly acceptable compound. All salts, whether 
pharmaceutical^ acceptable or not are included within the ambit of the present 
invention. 



The pharmaceutical^ acceptable addition salts as mentioned hereinabove or hereinafter 
are meant to comprise the therapeutically active non-toxic acid addition salt forms 
which the compound of formula (I) is able to form. The latter can conveniently be 
obtained by treating the base form with such appropriate acids as inorganic acids, for 
example, hydrohalic acids, e.g. hydrochloric, hydrobromic and the like; sulfuric acid; 
nitric acid; phosphoric acid and the like; or organic acids, for example, acetic, 
propanoic, hydroxyacetic, 2-hydroxypropanoic, 2-oxopropanoic, oxalic, malonic, 
succinic, maleic, fumaric, malic, tartaric, 2-hydroxy-l,2,3-propanetricarboxylic, 
methanesulfonic, ethanesulfonic, benzenesulfonic, 4-methylbenzenesulfonic, 
cyclohexanesulfamic, 2-hydroxybenzoic, 4-amino-2-hydroxybenzoic and the like acids. 
Conversely the salt form can be converted by treatment with alkali into the free base 
form. 
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The term addition salt also comprises the hydrates and solvent addition forms which the 
compound of formula (I) is able to form. Examples of such forms are e.g. hydrates, 
alcoholates and the like. 

The term "quaternary amine" as used hereinbefore or hereinafter defines the quaternary 
ammonium salts which the compound of formula (I) is able to form by reaction 
between a basic nitrogen of the compound of formula (I) and an appropriate 
quatemizing agent, such as, for example, an optionally substituted alkylhalide, 
arylhalide or arylalkylhalide, e.g. methyliodide or benzyliodide. Other reactants with 
good leaving groups may also be used, such as alkyl trifluoromethanesulfonates, alkyl 
methanesulfonates, and alkyl p-toluenesulfonates. A quaternary amine has a positively 
charged nitrogen. Pharmaceutical ly acceptable counterions include chloro, bromo, 
iodo, trifluoroacetate and acetate. The counterion of choice can be introduced using ion 
exchange resins. 

The JV-oxide forms of the present compounds are meant to comprise the compound of 
formula (I) wherein one or several tertiary nitrogen atoms are oxidized to the so-called 
iV-oxide. 

The compound of formula (I) may be converted to the corresponding N-oxide forms 
following art-known procedures for converting a trivalent nitrogen into its TV-oxide 
form. Said iV-oxidation reaction may generally be carried out by reacting the starting 
material of formula (I) with an appropriate organic or inorganic peroxide. Appropriate 
inorganic peroxides comprise, for example, hydrogen peroxide, alkali metal or earth 
alkaline metal peroxides, e.g. sodium peroxide, potassium peroxide; appropriate 
organic peroxides may comprise peroxy acids such as, for example, benzenecarboper- 
oxoic acid or halo substituted benzenecarboperoxoic acid, e.g. 3-chlorobenzenecarbo- 
peroxoic acid, peroxoalkanoic acids, e.g. peroxoacetic acid, alkylhydroperoxides, e.g. 
tert.butyl hydro-peroxide. Suitable solvents are, for example, water, lower alcohols, 
e.g. ethanol and the like, hydrocarbons, e.g. toluene, ketones, e.g. 2-butanone, 
halogenated hydrocarbons, e.g. dichloromethane, and mixtures of such solvents. 

It will be appreciated that the compound of formula (I) and the iV-oxides, addition salts, 
quaternary amines and stereochemically isomeric forms thereof may contain one or 
more centers of chirality and exists as stereochemically isomeric forms. 

The term "stereochemically isomeric forms" as used hereinbefore or hereinafter defines 
all the possible stereoisomeric forms which the compound of formula (I), and the 
JV-oxides, addition salts, quaternary amines or physiologically functional derivatives 
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thereof may possess. Unless otherwise mentioned or indicated, the chemical 
designation of compounds denotes the mixture of all possible stereochemically 
isomeric forms, said mixtures containing all diastereomers and enantiomers of the basic 
molecular structure as well as each of the individual isomeric forms of formula (T) and 
the iV-oxides, salts, solvates or quaternary amines thereof substantially free, i.e. 
associated with less than 10%, preferably less than 5%, in particular less than 2% and 
most preferably less than 1% of the other isomers. In particular, stereogenic centers 
may have the R- or S -configuration or the cis- or frany-configuration; e.g. substituents 
on bivalent cyclic (partially) saturated radicals may have either the cis- or trans- 
configuration. The compound of formula (I) can have an E (entgegen) or Z 
(zusammen) -stereochemistry at the double bond. When the compound of formula (I) 
is specified as (E), this means that the compound is substantially free of the (Z) isomer. 
The terms cis, trans, R, S, E and Z are well known to a person skilled in the art. 
Stereochemically isomeric forms of the compound of formula (I) are obviously 
intended to be embraced within the scope of this invention. 

Whenever used hereinbefore or hereinafter, the term "compound of formula (I)" is 
meant to also include the JV-oxide forms, the addition salts, the quaternary amines and 
the stereochemically isomeric forms thereof. Of special interest are those compounds 
of formula (1) which are stereochemically pure. A preferred compound is Compound 
X. 

The Z-isomer of 4-[[4-[[4-(2-cyanoethenyl)-2,6-dimethylphenyl]amino]-2- 
pyrimidinyI]amino]benzonitrile can also be prepared according to the reactions of the 
present invention and can be isolated according to art-known methodologies. Hence, 4- 

[[4-[[4-(2-cyanoethenyl)-2,6-dimethylphenyl]amino]-2-pyrimidinyl]amino]benzonitrile 
(Z) is also embraced by the present invention. 



The following examples illustrate the present invention. 
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Experimental p art 

A. Prepar ation of the intermediate compounds 
Example Al 

Preparation of intermediate (II) 




:h=ch-cn 



(II) 



a) To a solution of 159 g of 4-iodo-2,6-dimethyl-benzenamine in 650 ml of N,N- 
dimethylacetamide was added 63.8 g of sodium acetate. The reaction mixture was kep 
under nitrogen atmosphere. 7 g of moistened palladium on charcoal (Pd/C 10 %) and 
64.4 ml of acrylonitrile was added. The reaction mixture was heated to 130°C and 
stirred overnight. After cooling to room temperature, 0.5 1 of toluene and 0.5 1 of N Jf- 
dimethylacetamide was added. The reaction mixture was filtered over Dicalite and the 
residue was washed with 0.5 1 of toluene. Water (6 1) was added to the mixture which 
was stirred for 30 rninutes. The layers were separated. To the aqueous layer, 1 1 of 
toluene was added and the mixture was stirred for 30 minutes. The layers were 
separated again. The separated organic layers were collected and the solvent was 
evaporated. Yield : 123 g of the intermediate of formula (II). 

The retention time of intermediate (H) on CPSIL8CB (25mx0.32mmx0.5|am) purged 
with He with an initial temperature of 40°C increased with 10°C/minute till a 
temperature of 300°C, was 17.50 minutes for the (Z) isomer and 18.77 minutes for the 
(E) isomer. 

Example A2 

Preparation of the hydrochloric acid salt (1:1) of the intermediate of formula (11) 



NH 2 -HCI 

a) To a mixture of 123 g of the intermediate of formula (II) in 630 ml of ethanol 
added 1,25 1 of diisopropyl ether. The reaction mixture was kept under nitrogen 
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atmosphere. The mixture was heated to 60°C and stirred for 30 minutes. 120 ml of a 6 
N solution of hydrochloric acid in 2-propanol was added and the mixture was stirred 
for 30 minutes. After cooling to room temperature, the reaction mixture was filtered 
and the residue was washed with 100 ml of 2-propanol. The resulting residue was 
dried under reduced pressure at 50°C. Yield : 103 g (77 %) of the hydrochloric acid 
salt (1:1) of the intermediate of formula (II). 

b) 1,012 kg of moistened palladium on charcoal (Pd/C 10%), 9,361 kg of sodium 
acetate and 34,41 kg of JV^-dimethylacetamide were introduced in a reactor and put 
under nitrogen atmosphere. The mixture was stirred and heated at 140°C. 23,497 kg of 
4-iodo-2,6-dimethyl-benzeneamine, 7,569 kg of acrylonitrile and 54,98 kg of Ntf- 
dimethylacetamide were introduced in a second reactor and put under nitrogen 
atmosphere. The mixture was stirred at room temperature for 30 minutes. The solution 
of the second reactor was tranferred to the first reactor over 1 hour and the temperature 
of the first reactor was maintained at 140°C. The reaction mixture was stirred at 140°C 
overnight and then allowed to cool to room temperature. The reaction mixture was 
then filtered (1) and the filter was washed with 95,1 1 of toluene (2). To the thus 
obtained organic phase, i.e. (1) + (2), was added 380,4 I of water and the mixture was 
stirred vigorously. Then agitation was stopped and the phases were separated (3). 
The water layer was washed once with 95,1 1 of toluene and the phases were separated 
again (4). The combined organic phases, i.e. (3) + (4), were tranferrred to the second 
reactor and distilled under reduced pressure. 190,2 1 of EtOH was added and the 
mixture was stirred at room temperature. A solution of HC1 (6N) in 2-propanol (18,13 
I) was added at room temperature and the reaction mixture was stirred overnight at 
room temperature, followed by filtration (*). The obtained solid was washed with 
14,74 1 of 2-propanol (**) and dried under reduced pressure at 50°C. Yield : 50-60 % 
of the hydrochloric acid salt (1:1) of the intermediate of formula (II). Additional 
product (10-15%) was recuperated by distillation of the filtrate (*) and wash liquid (**) 
followed by filtration at room temperature. 
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Example A3 

Preparation of the intermediate of formula (HI) wherein Wi represents chloro, said 
intermediate being represented by formula (IH-a) 




(Ill-a) 

5 The intermediate of formula (Ill-a) was prepared based on the procedure as described 
in WO 99/50250. 

In particular, a mixture of 4-[(l ? 4-dihydro-4-oxo-2-pyrimidinyl)amino]benzonitrile 
(0.12 mol) in POCl 3 (90 ml) was stirred and refluxed under Argon for 20 minutes. The 
reaction mixture was slowly poured onto 750 ml ice/water, and the solid was separated 

10 by filtration. The solid was suspended in 500 ml of water, and the pH of the suspension 
was adjusted to neutral by adding a 20% NaOH solution. The solid was again 
separated by filtration, suspended in 200 ml of 2-propanone, and 1000 ml of CH 2 C1 2 
was added. The mixture was heated until all solid had dissolved. After cooling to 
room temperature, the aqueous layer was separated, and the organic layer was dried. 

15 During removal of the drying agent by filtration, a white solid formed in the filtrate. 
Further cooling of the filtrate in the freezer, followed by filtration, yielded 21.38 g 
(77.2%) of [4-[(4-chloro-2-pyriniidinyl)amino]beiizonitrile, i.e. the intermediate of 
formula (Ill-a). 

20 The retention time of intermediate (m-a) on Hypersil BDS (10cmx4mmx3|nm) eluted 
with 0.5% NH 4 Ac/CH 3 CN 90/10 at time 0 and 0/100 at 15 minutes was 8.33 minutes. 



Example A4 

Preparation of the intermediate of formula (IV) wherein W2 is bromo, said intermediate 
25 being represented by formual (TV -a) 




(IV-a) 
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A mixture of 4-bromo-2,6-dimethylbenzenamine (0.013 mol) and intermediate (IH-a) 
(0.013 mol) was stirred at 150°C for 1 hour. The mixture was poured into K 2 C0 3 10% 
aqueous solution and extracted with CH 2 CW MeOH (95/5). The organic layer was 
separated, dried (MgS0 4 ), filtered and the solvent was evaporated. The residue was 
crystallized from diisopropyl ether. The precipitate was filtered off and dried. Yield : 
2.3g (45%). The mother layer was purified by column chromatography over silica gel 
(eluent: CH 2 C1 2 /CH 3 0H-NH40H 98/2/0.2; 1 5-40um). The pure fractions were 
collected and the solvent was evaporated. Yield: 0.90 g (17%). The global yield of 
intermediate (IV-a) was: 3.2 g (62%). 

The retention time of intermediate (IV-a) on Hypersil BDS (10cmx4mmx3u.m) eluted 
with 0.5% NH4AC/CH3CN 90/10 at time 0 and 0/100 at 15 minutes was 10.31 minutes. 

Intermediate (IV), wherein W 2 represents iodo, said intermediate being represented by 
formula (IV-b), can be prepared on an analogous manner. 
H H 




(IV-b) 

The retention time of intermediate (IV-b) on Hypersil BDS (10cmx4mmx3|Lim) eluted 
with 0.5% NH 4 Ac/CH 3 CN 90/10 at time 0 and 0/100 at 15 minutes was 10.54 minutes. 

Example A5 

a) Preparation of intermediate of formula (VI) (E) 
CH=CH-C(=0)-NH 2 




NH, 



(VI) 

In 10 ml acetonitrile, dry, was dissolved 2.00 g (10.0 mol) of 4-bromo-2,6-dimethyl- 
aniline, 1.07 g (1.5 eq) of acrylamide, 224 mg (0.1 eq) of Pd(OAc) 2 , 609 mg (0.2 eq) of 
tris(2-methylphenyl)phosphine and 1.52 g of W-diethylethanamine. The mixture was 
purged with N 2 for 20 minutes and stirred overnight at 70 °C. The mixture was diluted 
with 150 ml of methylene chloride, washed with sat. NaHC0 3 solution, dried (sat. 
NaCl, Na 2 S0 4 ) and filtered. The solvent was evaporated and the residue was stirred in 
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diisopropyl ether followed by filtration. Yield : 1.51 g (79.5 %) of intermediate (VI) 
(E). 

b) Preparation of intermediate of formula (II) (E) 




NH 2 



CO (E) 

5 POCl 3 (3 ml) was cooled to 0°C and 500 mg (2.63 mmol) of intermediate (VI) (E) was 
added. After 30 minutes, the cooling bath was removed and the mixture was stirred 
overnight at 20 °C. The mixture was added dropwise to 150 ml of diisopropyl ether 
while stirring vigorously. The precipitate was filtered and washed with diisopropyl 
ether. The residue was added to 100 ml ethyl acetate/ 100 ml of saturated NaHCC>3 

10 solution and stirred. The ethyl acetate layer was separated, dried (sat. NaCl, Na 2 SC>4) 
and filtered. The solvent was evaporated. Yield : 380 mg (84 %) of intermediate (II) 
(E). 

c) Preparation of intermediate of formula (VII) (E) 




15 In a 100 ml flask under N 2 were introduced 0,8g (4,33mmol; 1 eq.) of intermediate (VI) 
(E), lg (4,33 mmol; 1 eq.) of intermediate (Ill-a) and 16 ml of 2-propanol. To this 
mixture 0,72 ml of HC1 6N in 2-propanol were added. The mixture was stirred under 
reflux for 72 hours and then cooled, yielding intermediate (VII) (E) HC1. 

20 Intermediate (VII) (E) HC1 can be converted into the free base according to art-known 
methodologies (see also Example Bl). Intermediate of formula (VII) (E) can be 
converted into compound X according to the method described above in Example A5b. 
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Preparation of intermediate of formula (VII) "(E) 



O 
II 

H 2 N— C— CH=CH 




(VII) 



(E) 



2.53 ml of acetonitrile, 0.056 g (0.253 mmol) of Pd(OAc) 2 and 0.154 g (0.506 mmol) of 
tris(2-memyiphenyl)phosphine were brought in a 100 ml flask under nitrogen and the 
mixture was stirred for 10 minutes. To the mixture was added 1 g (2.53 mmol) of 
intermediate (IV-a), 0.51 ml (3.8 mmol) of A^iV-diethylethanamine and 0.36 g (5.06 
mmol) of acrylamide. The mixture was heated at reflux (80°C) for 5 days yielding 28 
% of intermediate (VTI) (E). 

The retention time of intermediate (VTI) (E) on Hypersil BDS (10cmx4mmx3|im) 
eluted with 0.5% NH 4 Ac/CH 3 CN 90/10 at time 0 and 0/100 at 15 minutes was 6.59 
minutes. 

Intermediate of formula (VTI) (E) can be converted into compound X according to the 
method described above in Example A5b. 

B. Preparation of 4-rr4-rr4-r2-cvanoet h envlV2.6-fiimethvlphenvnaminol-2- 
pyrimidinvllaminolbenzonitrile (TL\ ( Compound X) (melting point 245 °CT> 




Example B1 

a) A mixture of 93.9 g (0.45 mol) of the hydrochloric acid salt of intermediate (II), 
prepared according to Example A2, and 109 g (0.4725 mol) of intermediate (Ill-a) in 
1.8 1 of acetonitrile was prepared under nitrogen atmosphere. The mixture was stirred 
and refluxed for 69 hours, then allowed to cool to 55 °C. The mixture was filtered and 
the residue was washed with 200 ml of acetonitrile, followed by drying under reduced 
pressure at 50°C overnight. 144,6 g (0.3666 mol) of the obtained solid was brought in 
1 1 of K 2 C0 3 10% aqueous solution. The mixture was stirred at room temperature 
followed by filtration. The obtained residue was washed twice with water followed by 
drying at 50°C under reduced pressure. The residue was brought in 6.55 1 isopropanol 
and the mixture was refluxed, then stirred overnight and filtered at room temperature. 
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The residue was dried at 50°C under reduced pressure. Yield : 1 13.2 g (68.6 %) of 

4-[[4-[[4-(2-cyanoemenyl)-2,6-dimemylphenyl]am^ 

benzonitrile (E) (Compound X) . 

b) A mixture of 93.9 g (0.45 mol) of the hydrochloric acid salt of intermediate (II), 
prepared according to Example A2, and 103.8 g (0.45 mol) of intermediate (IH-a) in 
0.9 1 of acetonitrile was prepared under nitrogen atmosphere. The mixture was stirred 
and refluxed for 24 hours, then allowed to cool to 50 °C. A solution of K 2 C0 3 (124.4 
g, 0.9 mol) in H a O (0.45 1) was added over a period of 15-20 minutes at 40-50 °C, 
followed by stirring for 1 hour at 50 °C. The precipitate was separated and washed 
twice with 0.045 1 of acetonitrile, followed by drying at 50°C under reduced pressure. 
73.3 g of the obtained solid and 400 ml of EtOH were mixed and refluxed for 2 hours, 
then allowed to cool to room temperature. The precipitate was filtered and the residue 
was washed with 50 ml of EtOH. The obtained residue was dried overnight at 50°C 
under reduced pressure. Yield : 65.7 g (89.6 %) of 4-[[4-[[4-(2-cyanoethenyl)-2,6- 
dimethylphenyl]amino]-2-pyrimidinyl]amino]benzonitrile (E) (Compound X). 

Example B2 

A mixture of intermediate (IV-a) (0.00021 mol), prepared according to Example A4, 
acrylonitrile (CH 2 =CH-CN) (0.00213 mol), Pd(OAc) 2 (0.000043 mol), N,N- 
diethylethanamine (0.000043 mol) and tris(2-methylphenyl)phosphine (0.00021 mol) in 
CH 3 CN (7 ml) was stirred in a sealed vessel at 150°C overnight. H 2 0 was added. The 
mixture was extracted with CH 2 C1 2 . The organic layer was separated, dried (MgS0 4 ), 
filtered and the solvent was evaporated. The residue (0.15 g) was purified by column' 
chromatography over silica gel (eluent: CH 2 Cl 2 /ethyl acetate 80/20; 15-40p.ni). 
Fraction 1 was collected and the solvent was evaporated, yielding 0.045g of 4-[[4-[f4- 

(2-cyanoethenyl)-2,6-dimethylphenyl]amino]-2-pyrimidinyl]amino]benzonitrile 
(E/Z=80/20). The solid was crystallized from diethylether. Yield: 0.035g of 4-[[4-[[4- 

(2-cyanoethenyl)-2,6-dimethylphenyl]amino]-2-pyrimidinyl]amino]benzonitrile(E) 
(Compound X) (55%). 

Example B3 

4,41g (10 mmol) of intermediate (IV-b) and 15 ml of JV,iV-dimethylacetamide were 
brought in a 100 ml flask under nitrogen. To this mixture were added 0,98g of sodium 
acetate (12 mmol), 107 mg (0,1 mmol Pd) of Pd/C 10% (wet) and 1 ml (15 mmol) of 
acrylonitrile. The mixture was heated at 140°C and the evolution of the reaction was 
followed by liquid chromatography. The reaction yielded 4-[[4-[[4-(2-cyanoethenyl)- 
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2,6-dimethylphenyl]amino]-2-pyrimidinyl]amino]benzonifr (E/Z=80/20) which can 
be worked up to yield 4-[[4-[[4-(2-cyanoethenyl)-2 ? 6-dimethylphenyl]amino]-2- 
pyrimidinyl]amino]benzonitrile (E) as described above in Example B2. 



WO 2004/016581 



-26- 



PCT/EP2003/050366 



Claims 

1. A process for the preparation of 4-[[4-[[4-(2-cyanoethenyl)-2,6-dimethylphenyl]- 
amino]-2-pyrimidinyl]amino]benzonitrile of formula (I), aN-oxide, a pharmaceutical^ 
acceptable acid addition salt, a quaternary amine or a stereochemically isomeric form 
thereof, 

H H 

fx 

NC— CH=CH 

(I) 

which comprises reacting an intermediate of formula (II), an appropriate acid addition 

salt or a stereochemically isomeric form thereof 

:h=ch-cn 





NH, 



(II) 

with an intermediate of formula (III), an appropriate acid addition salt or a TV-oxide 
thereof 




XX' 



(III) 

wherein W] represents a suitable leaving group, in the presence of a suitable solvent, 



optionally followed, if desired, by converting the free base into an acid addition salt by 
treatment with an acid, or conversely, by converting the acid addition salt form into the 
free base by treatment with alkali; and optionally followed, if desired, by preparing 
stereochemically isomeric forms, JV-oxide forms or quaternary amines thereof. 

2. A process according to claim 1 wherein the solvent is acetonitrile. 



WO 2004/016581 PCT/EP2003/050366 
W -27- ™ 

3. A process for the preparation of 4-[[4-[[4-(2-cyanoethenyl)-2,6-dimethylphenyl]- 
amino]-2-pyrimidinyl]amino]benzonitrile of formula (I), a^-oxide, a pharmaceutical^ 
acceptable acid addition salt, a quaternary amine or a stereochemical^ isomeric form 
thereof 




0) 

which comprises reacting an intermediate of formula (TV), an appropriate acid addition 
salt or a TV-oxide thereof 




(IV) 

wherein W 2 represents a suitable leaving group, with acrylonitrile in the presence of a 
10 suitable palladium catalyst, a suitable base and a suitable solvent, 

optionally followed, if desired, by converting the free base into an acid addition salt by 
treatment with an acid, or conversely, by converting the acid addition salt form into the 
free base by treatment with alkali; and optionally followed, if desired, by preparing 
15 stereochemical^ isomeric forms, N-oxide forms or quaternary amines thereof. 

4. A process for the preparation of 4-[[4-[[4-(2-cyanoethenyl)-2,6-dimethylphenyl]- 
amino]-2-pyrimidinyl]amino]benzonitrile of formula (I), a iV-oxide, a pharmaceutically 
acceptable acid addition salt, a quaternary amine or a stereochemical^ isomeric form 
20 thereof 



NC— CH=CH 




(I) 

which comprises reacting an intermediate of formula (VI), an appropriate acid addition 
salt or a stereochemically isomeric form thereof 



WO 2004/016581 



l PCT/EP2003/050366 




-28- 

H=CH-C(=0>NH 2 



NH 2 
(VI) 

with an intermediate of formula (HI), an appropriate acid addition salt or a iV-oxide 
thereof 




hn. 



Y> W ' 



(in) 



wherein Wj represents a suitable leaving group, in the presence of a suitable solvent, 
followed by dehydration of the thus obtained intermediate of formula (VII), a 
'pharmaceutical^ acceptable acid addition salt, a stereochemical^ isomeric form or a 
TV-oxide thereof, 



H 2 N— C-CH=:CH 




(VII) 



optionally followed, if desired, by converting the free base into an acid addition salt by 
treatment with an acid, or conversely, by converting the acid addition salt form into the 
free base by treatment with alkali; and optionally followed, if desired, by preparing 
stereochemically isomeric forms, TV-oxide fonns or quaternary amines thereof. 

5. A process for the preparation of 4-[[4-[[4-(2-cyanoethenyl)-2,6-dimethylphenyl]- 
ammo]-2-pyrimidinylJamino]benzonitrile of formula (I), aN-oxide, a pharmaceutically 
acceptable acid addition salt, a quaternary amine or a stereochemically isomeric form 
thereof 



WO 2004/016581 




(I) 

which comprises reacting an intermediate of formula (TV), an appropriate acid addition 
salt or iV-oxide thereof 




(IV) 

wherein W2 represents a suitable leaving group, with acrylamide in the presence of a 
suitable palladium catalyst, a suitable base and a suitable solvent, 
followed by dehydration of the thus obtained intermediate of formula (VII), a 
pharmaceutically acceptable acid addition salt, a stereochemically isomeric form or 
iV-oxide thereof, 




(VII) 

optionally followed, if desired, by converting the free base into an acid addition salt by 
treatment with an acid, or conversely, by converting the acid addition salt form into the 
free base by treatment with alkali; and optionally followed, if desired, by preparing 
stereochemically isomeric forms, TV-oxide forms or quaternary amines thereof. 

6. A process for the preparation of an intermediate of formula (II), an appropriate acid 
addition salt, a quaternary amine or a stereochemically isomeric form thereof 

CH=CH-CN 




NH 2 



(II) 



WO 2004/016581 ^^PCT/EP2003/050366 

which comprises reacting an intermediate of formula (V), an appropriate acid addition 
salt or a quaternary amine thereof 




NH 2 

(V) 

wherein W3 represents a suitable leaving group, with acrylonitrile in the presence of a 
5 suitable palladium catalyst, a suitable base and a suitable solvent, 

optionally followed, if desired, by converting the free base into an acid addition salt by 
treatment with an acid, or conversely, by converting the acid addition salt form into the 
free base by treatment with alkali; and optionally followed, if desired, by preparing 
10 stereochemically isomeric forms, JV-oxide forms or quaternary amines thereof. 

7. A process according to claim 3 or claim 6 wherein the palladium catalyst is a 
heterogeneous palladium catalyst. 

15 8. A process according to claim 7 wherein the heterogeneous palladium catalyst is 
palladium on charcoal. 

9. A process for the preparation of an intermediate of formula (II), an appropriate acid 

addition salt, a quaternary amine or a stereochemically isomeric form thereof 

:h=ch-cn 




NH, 



20 



(II) 

which comprises reacting an intermediate of formula (V), an appropriate acid addition 
salt or a quaternary amine thereof 



WO 2004/016581 




CT/EP2003/050366 



NH 2 

(V) 



wherein W 3 represents a suitable leaving group, with acrylamide in the presence of a 

suitable palladium catalyst, a suitable base and a suitable solvent, 

followed by dehydration of the thus obtained intermediate of formula (VI), an 

appropriate acid addition salt, a quaternary amine or a stereochemically isomeric form 

thereof, 




NH 2 
(VI) 



optionally followed, if desired, by converting the free base into an acid addition salt by 
treatment with an acid, or conversely, by converting the acid addition salt form into the 
free base by treatment with alkali; and optionally followed, if desired, by preparing 
stereochemically isomeric forms, N-oxide forms or quaternary amines thereof. 

10. A process according to any one of claims 1 to 5 wherein the 4-[[4-[[4-(2- 

cyanoethenyl)-2,6-dimemylphenyl]amino]-2-pyrimidinyl]amino]benzonitrile of 
formula (I), a JV-oxide, a pharmaceutically acceptable acid addition salt, a quaternary 
amine or a stereochemically isomeric form thereof, is 4-[[4-[[4-(2-cyanoethenyl)-2,6- 
dimethylphenyl]ammo]-2-pyrimidinyl]amino]benzonitrile (E). 

11.4-[[4-[[4-(2-cyanoethenyl)-2,6-dimethylphenyl]amino]-2-pyrimidmyl]- 
amino]benzonitrile of formula (I), a iV-oxide, a pharmaceutically acceptable acid 
addition salt, a quaternary amine or a stereochemically isomeric form thereof 




(I) 



WO 2004/016581 ^^PCT/EP2003/050366 



12. A compound according to claim 1 1 wherein the compound is 4-[[4-[[4-(2- 
cyanoethenyl)-2 5 6-dimethylphenyl]amino]-2-pyrimidinyl]amino]benzo (E). 
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Declaration: Inventorship (only for the 
purposes of the designation of the 
United States of America) 
Declaration of inventorship (Rules 
4.17(iv) and 51bis.1(a)(iv)) for the 
purposes of the designation of the United 
States of America: 


I hereby declare that I believe I am the 
original, first and sole (if only one 
inventor is listed below) or joint (if 
more than one inventor is listed below) 
inventor of the subject matter which is 
claimed and for which a patent is 
sought. 

This declaration is directed to the 
international application of which it 
forms a part (if filing declaration with 
application) . 

I hereby declare that my residence, 
mailing address, and citizenship are as 
stated next to my name. 

I hereby state that I have reviewed and 
understand the contents of the 
above- identified international 
application, including the claims of 
said application. I have identified in 
the request of said application, in 
compliance with PCT Rule 4.10, any claim 
to foreign priority, and I have 
identified below, under the heading 
"Prior Applications," by application 
number, country or Member of the World 
Trade Organization, day, month and year 
of filing, any application for a patent 
or inventor's certificate filed in a 
country other than the United States of 
America, including any PCT international 
application designating at least one 
country other than the United States of 
America, having a filing date before 
that of the application on which foreign 
priority is claimed. 
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Prior applications: 


02078306.4, EP, 09 August 2002 
(09.08.2002) 
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I hereby acknowledge the duty to 
disclose information that is known by me 
to be material to patentability as 
defined by 37 C.F.R. § 1.56, including 
for continuation-in-part applications , 
material information which became 
available between the filing date of the 
prior application and the PCT 
international filing date of the 
continuation-in-part application. 
I hereby declare that all statements 
made herein of my own knowledge are true 
and that all statements made on 
information and belief are believed to 
be true; and further that these 
statements were made with the knowledge 
that willful false statements and the 
like so made are punishable by fine or 
imprisonment, or both, under Section 
1001 of Title 18 of the United States 
Code and that such willful false 
statements may jeopardize the validity 
of the application or any patent issued 
thereon . 
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Date: 
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the filing of the international application) 
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Date: 
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the filing of the international application) 
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Belgium 

BE 



VIII-4-1 

-3-1 

VIII-4-1 

-3-2 

VIII-4-1 
-3-3 



VIII-4-1 

-3-4 

VIII-4-1 

-3-5 



VIII-4-1 
-3-6 



Name: 
Residence: 

(city and either US State, if applicable, or 

country) 

Mailing address: 



Citizenship: 

Inventor's Signature: 
(if not contained in the request, or if 
declaration is corrected or added under 
Rule 26ter after the filing of the 
international application. The signature 
must be that of the inventor, not that of 
the agent) 
Date: 

(of signature which is not contained in the 
request, or of the declaration that is 
corrected or added under Rule 26ter after 
the filing of the international application) 



MEDAER, Bart, Petrus, Anna, Maria, Jozef 
Lille, Belgium 

c/o Janssen Pharmaceutica N.V. 

Turnhoutseweg 30 

B-2340 Beerse 

Belgium 

BE 
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VIII-4-1 
-4-1 
VIII-4-1 
-4-2 

VIII-4-1 
-4-3 

VIII-4-1 
-4-4 
VIII-4-1 
-4-5 

VIIM-1 
-4-6 


Name: 
Residence: 

(city and either US State, if applicable, or 

country) 

Mailing address: 

Citizenship: 

Inventor's Signature: 
(if not contained in the request, or if 
declaration is corrected or added under 
Rule 26ter after the filing of the 
international application. The signature 
must be that of the inventor, not that of 
the agent) 
Date: 

(of signature which is not contained in the 
request, or of the declaration that is 
corrected or added under Rule 26ter after 
the filing of the international application) 


PASQUIER, Elisabeth, Therese, Jeanne 
Le Neubourg, France 

c/o Janssen-Cilag S.A. 

1, rue Camille Desmoulins 

TSA 91003 

F-92787 Issy-les-Moulineaux Cedex 9 

France 

FR 


VIII-4-1 

-5-1 

VIII-4-1 

-5-2 

VIII-4-1 
-5-3 

VIII-4-1 
-5-4 
VIII-4-1 
-5-5 

VIII-4-1 

-5-6 


Name: 
Residence: 

(city and either US State, if applicable, or 

country) 

Mailing address: 

Citizenship: 

Inventor's Signature: 
(if not contained in the request, or if 
declaration is corrected or added under 
Rule 26ter after the filing of the 
international application. The signature 
must be that of the inventor, not that of 
the agent) 
Date: 

(of signature which is not contained in the 
request, or of the declaration that is 
corrected or added under Rule 26ter after 
the filing of the international application) 


JANSSEN, Paul, Adriaan, Jan 
Vosselaar, Belgium 

c/o Janssen Pharmaceutica N.V. 

Turnhoutseweg 30 

B-2340 Beerse 

Belgium 

BE 
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VIII-4-1 

-6-1 

VIII-4-1 

-6-2 

VIII-4-1 
-6-3 



VIII-4-1 

-6-4 

VIII-4-1 

-6-5 



VIII-4-1 
-6-6 



Name: 
Residence: 

(city and either US State, if applicable, or 

country) 

Mailing address: 



Citizenship: 

Inventor's Signature: 
(if not contained in the request, or if 
declaration is corrected or added under 
Rule 26ter after the filing of the 
international application. The signature 
must be that of the inventor, not that of 
the agent) 
Date: 

(of signature which is not contained in the 
request, or of the declaration that is 
corrected or added under Rule 26ter after 
the filing of the international application) 




HE E RES , Jan 
Vosselaar, Belgium 

c/o: Janssen Pharmaceutica N.V 

Turnhoutseweg 30 

2340 Beerse 

Belgium 
NL 




VIII-4-1 
-7-1 
VHI-4-1 
-7-2 

Vlll-4-1 
-7-3 



VIII-4-1 
-7-4 
VIII^-1 
-7-5 



VIII-4-1 
-7-6 



Name: 
Residence: 

(city and either US State, if applicable, or 

country) 

Mailing address: 



Citizenship: 

Inventor's Signature: 
(if not contained in the request, or if 
declaration is corrected or added under 
Rule 26ter after the filing of the 
international application. The signature 
must be that of the inventor, not that of 
the agent) 
Date: 

(of signature which is not contained in the 
request, or of the declaration that is 
corrected or added under Rule 26ter after 
the filing of the international application) 



LEENDERS , Ruben, Gerardus, George 
Ni jmegen , Netherlands 

c/o : Mercachem 
Toernooiveld 100 
NL-6503 CB Ni jmegen 
Nether land 
NL 
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VIII-4-1 

-8-1 

Vlll-4-1 

-8-2 

Vlll-4-1 
-8-3 



Vlll-4-1 

-8-4 

Vlll-4-1 

-8-5 



Vlll-4-1 

-8-6 



Name: 
Residence: 

(city and either US State, if applicable, or 

country) 

Mailing address: 



Citizenship: 

Inventor's Signature: 
(if not contained in the request, or if 
declaration is corrected or added under 
Rule 26ter after the filing of the 
international application. The signature 
must be that of the inventor, not that of 
the agent) 
Date: 

(of signature which is not contained in the 
request, or of the declaration that is 
corrected or added under Rute 26ter after 
the filing of the international application) 



GUILLEMONT , Jerome, Emile, Georges 
Ande , France 

c/o: Janssen-Cilag S.A. 
1 , rue Camille Desmoulins 
TSA 91003 

F-92787 Issy-les-Moulineaux Cedex 9 
France 
FR 
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VIII-4-1 


Declaration: Inventorship (only for the 
purposes of the designation of the 
United States of America) 
Declaration of inventorship (Rules 
4.17(iv) and 51bis.1(a)(iv)) for the 
purposes of the designation of the United 
States of America: 


I hereby declare that I believe I am the 
original, first and sole (if only one 
inventor is listed below) or joint (if 
more than one inventor is listed below) 
inventor of the subject matter which is 
claimed and for which a patent is 
sought. 

This declaration is directed to the 
international application of which it 
forms a part (if filing declaration with 
application) . 

I hereby declare that my residence, 
mailing address, and citizenship are as 
stated next to my name. 

I hereby state that I have reviewed and 
understand the contents of the 
above- identified international 
application, including the claims of 
said application. I have identified in 
the request of said application, in 
compliance with PCT Rule 4.10, any claim 
to foreign priority, and I have 
identified below, under the heading 
"Prior Applications," by application 
number, country or Member of the World 
Trade Organization, day, month and year 
of filing, any application for a patent 
or inventor's certificate filed in a 
country otner tnan tne unitea otaces or 
America, including any PCT international 
application designating at least one 
country other than the United States of 
America, having a filing date before 
that of the application on which foreign 
priority is claimed. 


VIII-4-1 
-1 


Prior applications: 


02078306.4, EP, 09 August 2002 
(09.08.2002) 
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I hereby acknowledge the duty to 
disclose information that is known by me 
to be material to patentability as 
defined by 37 C.F.R. § 1.56, including 
for continuation-in-part applications, 
material information which became 
available between the filing date of the 
prior application and the PCT 
international filing date of the 
continuation-in-part application. 
I hereby declare that all statements 
made herein of ray own knowledge are true 
and that all statements made on 
information and belief are believed to 
be true; and further that these 
statements were made with the knowledge 
that willful false statements and the 
like so made are punishable by fine or 
imprisonment, or both, under Section 
1001 of Title 18 of the United States 
Code and that such willful false 
statements may jeopardize the validity 
of the application or any patent issued 
thereon . 



VIII-4-1 
-1-1 
VIII-4-1 
-1-2 



Residence: 

(city and either US State, if applicable, or 

country) 

Mailing address: 



Name: 



SCHILS , Didier, Philippe, Robert 
Loupoigne , Belgium 



VIII-4-1 
-1-4 
VIII-4-1 
-1-5 



VHI-4-1 
-1-3 



Citizenship: 



c/o Janssen Pharmaceutica N.V. 

Turnhoutseweg 30 

B-2340 Beerse 

Belgium 

BE 



VIII-4-1 
-1-6 



Inventor's Signature: 
(if not contained in the request, or if 
declaration is corrected or added under 
Rule 26ter after the filing of the 
international application. The signature 
must be that of the inventor, not that of 
the agent) 
Date: 

(of signature which is not contained in the 
request, or of the declaration that is 
corrected or added under Rule 26ter after 
the filing of the international application) 
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Name: 

Residence: 
(city and either US State, if applicable, or 
country) 
Mailing address: 



Citizenship: 

Inventor's Signature: 
(if not contained in the request, or if 
declaration is corrected or added under 
Rule 26ter after the filing of the 
international application. The signature 
must be that of the inventor, not that of 
the agent) 
Date: 

(of signature which is not contained in the 
request, or of the declaration that is 
corrected or added under Rule 26ter after 
the filing of the international application) 



WILLEMS, Joannes,, Josephus, Maria 
Oud-Turnhout , Belgium 

c/o Janssen Pharmaceutica N.V. 

Turnhoutseweg 30 

B-2340 Beerse 

Belgium 

BE 



Name: 
Residence: 

(city and either US State, if applicable, or 

country) 

Mailing address: 



Citizenship: 

Inventor's Signature: 
(if not contained in the request, or if 
declaration is corrected or added under 
Rule 26ter after the filing of the 
international application. The signature 
must be that of the inventor, not that of 
the agent) 
Date: 

(of signature which is not contained in the 
request, or of the declaration that is 
corrected or added under Rule 26ter after 
the filing of the international application) 



MEDAER, Bart, Petrus, Anna, Maria, Jozef 
Lille, Belgium 

c/o Janssen Pharmaceutica N.V. 

Turnhoutseweg 30 

B-2340 Beerse 

Belgium 

BE 
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VIII-4-1 
^-1 
VIII-4-1 
■A-2 

VIII-4-1 
^-3 



VIH-4-1 

-4-4 

VIII-4-1 

-4-5 



VHI-4-1 
-4-6 



Name: 

Residence: 
(city and either US State, if applicable, or 
country) 
Mailing address: 



Citizenship: 

Inventor's Signature: 
(if not contained in the request, or if 
declaration is corrected or added under 
Rule 26ter after the filing of the 
international application. The signature 
must be that of the inventor, not that of 
the agent) 
Date: 

(of signature which is not contained in the 
request, or of the declaration that is 
corrected or added under Rule 26ter after 
the filing of the international application) 



PASQUIER, Elisabeth, Therese, Jeanne 
Le Neubourg, France 

c/o Janssen-Cilag S.A. 

1 , rue Camille Desmoulins 

TSA 91003 

F- 92787 Issy-les-Moulineaux Cedex 9 

France 

FR 




VIII-4-1 
-5-1 
VIII-4-1 
-5-2 

VIII-4-1 
-5-3 



VIII-4-1 

-5-4 

VIII-4-1 

-5-5 



Vlll-4-1 
-5-6 



Name: 
Residence: 

(city and either US State, if applicable, or 

country) 

Mailing address: 



Citizenship: 

Inventor's Signature: 
(if not contained in the request, or if 
declaration is corrected or added under 
Rule 26ter after the filing of the 
international application. The signature 
must be that of the inventor, not that of 
the agent) 
Date: 

(of signature which is not contained in the 
request, or of the declaration that is 
corrected or added under Rule 26ter after 
the filing of the international application) 



JANSSEN, Paul, Adriaan, Jan 
Vosselaar, Belgium 

c/o Janssen Pharmaceutica N.V. 

Turnhoutseweg 30 

B-2340 Beerse 

Belgium 

BE 
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VIII-4-1 

-6-1 

V1IM-1 

-6-2 

VIIM-1 

-6-3 



VIII-4-1 
-6-4 
VIII-4-1 
-6-5 



VIII-4-1 
-6-6 



Name: 

Residence: 
(city and either US State, if applicable, or 
country) 
Mailing address: 



Citizenship: 

Inventor's Signature: 
(if not contained in the request, or if 
declaration is corrected or added under 
Rule 26ter after the filing of the 
international application. The signature 
must be that of the inventor, not that of 
the agent) 
Date: 

(of signature which is not contained in the 
request, or of the declaration that is 
corrected or added under Rule 26ter after 
the filing of the international application) 



HE E RES , Jan 
Vosselaar, Belgium 

c/o: Janssen Pharmaceutica N, 

Turnhoutseweg 30 

2340 Beerse 

Belgium 
NL 



VIII-4-1 

-7-1 

VIII-4-1 

-7-2 

VIII-4-1 
-7-3 



VIII-4-1 
-7-4 
VIII-4-1 
-7-5 



VIII-4-1 

-7-6 



Name: 
Residence: 

(city and either US State, if applicable, or 

country) 

Mailing address: 



Citizenship: 

Inventor's Signature: 
(if not contained in the request, or if 
declaration is corrected or added under 
Rule 26ter after the filing of the 
international application. The signature 
must be that of the inventor, not that of 
the agent) 
Date: 

(of signature which is not contained in the 
request, or of the declaration that is 
corrected or added under Rule 26ter after 
the filing of the international application) 



LEENDERS , Ruben , Gerardus , George 
Ni jmegen , Netherlands 

c/o : Mercachem 
Toernooiveld 100 
NL-6503 CB Ni jmegen 
Netherland 
NL 
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VIII-4-1 
-8-1 
VIII-4-1 
-8-2 

VIII-4-1 
-8-3 



VIII-4-1 
-8-4 
Vlll-4-1 
-8-5 



VIII-4-1 
-8-6 



Name: 
Residence: 

(city and either US State, if applicable, or 

country) 

Mailing address: 



Citizenship: 

Inventor's Signature: 
(if not contained in the request, or if 
declaration is corrected or added under 
Rule 26ter after the filing of the 
international application. The signature 
must be that of the inventor, not that of 
the agent) 
Date: 

(of signature which is not contained in the 
request, or of the declaration that is 
corrected or added under Rule 26ter after 
the filing of the international application) 



GUILLEMONT, Jerome, Emile, Georges 
Ande , France 

c/o: Janssen-Cilag S.A. 
1, rue Camille Desmoulins 
TSA 91003 

F-92787 Issy-les-Moulineaux Cedex 9 
France 
FR 





3/8 

JAB1745f-PCT 

Original (forSUBMISSION) - printed on Thursday, 02 August, 2003 08:31 :17 AM 



vm-4-1 


Declaration: Inventorship (only for the 
purposes of the designation of the 
United States of America) 
Declaration of inventorship (Rules 
4.17(iv) and 51bis.1(a)(iv)) for the 
purposes of the designation of the United 
States of America: 


I hereby declare that I believe I am the 
original, first and sole (if only one 
inventor is listed below) or joint (if 
more than one inventor is listed below) 
inventor of the subject matter which is 
claimed and for which a patent is 
sought . 

This declaration is directed to the 
international application of which it 
forms a part (if filing declaration with 
application) . 

I hereby declare that my residence, 
mailing address, and citizenship are as 
stated next to my name. 

I hereby state that I have reviewed and 
understand the contents of the 
above-identified international 
application, including the claims of 
said application. I have identified in 
the request of said application, in 
compliance with PCT Rule 4.10, any claim 
to foreign priority, and I have 
identified below, under the heading 
"Prior Applications," by application 
number, country or Member of the World 
Trade Organization, day, month and year 
of filing, any application for a patent 
or inventor 1 s certificate filed in a 
country other than the United States of 
America, including any PCT international 
application designating at least one 
country other than the United States of 
America, having a filing date before 
that of the application on which foreign 
priority is claimed. 


VI1I-4-1 
_1 


Prior applications: 


02078306.4, EP, 09 August 2002 
(09.08.2002) 
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I hereby acknowledge the duty to 
disclose information that is known by me 
to be material to patentability as 
defined by 37 C.F.R. § 1.56, including 
for continuation-in-part applications , 
material information which became 
available between the filing date of the 
prior application and the PCT 
international filing date of the 
continuation-in-part application. 
I hereby declare that all statements 
made herein of my own knowledge are true 
and that all statements made on 
information and belief are believed to 
be true; and further that these 
statements were made with the knowledge 
that willful false statements and the 
like so made are punishable by fine or 
imprisonment, or both, under Section 
1001 of Title 18 of the United States 
Code and that such willful false 
statements may jeopardize the validity 
of the application or any patent issued 
thereon. 



VIIM-1 

-1-1 

VIH-4-1 
-1-2 



Name: 



SCHILS , Didier , Philippe , Robert 



VIII-4-1 
-1-3 



Residence: 

(city and either US State, if applicable, or 

country) 

Mailing address: 



c/o Janssen Pharmaceutica N.V. 

Turnhoutseweg 30 

B-2340 Beerse 

Belgium 

BE 



Loupoigne , Belgium 



VIIM-1 
-1-4 
VIII-4-1 
-1-5 



Inventor's Signature: 
(if not contained in the request, or if 
declaration is corrected or added under 
Rule 26ter after the filing of the 
international application. The signature 
must be that of the inventor, not that of 
the agent) 
Date: 

(of signature which is not contained in the 
request, or of the declaration that Is 
corrected or added under Rule 26ter after 
the filing of the international application) 



Citizenship: 



VIII-4-1 
-1-6 
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VIII-4-1 
-2-1 
VII1-4-1 
-2-2 

VIII-4-1 
-2-3 



VIII-4-1 
-2-4 
Vlll-4-1 
-2-5 



Vlll-4-1 
-2-6 



Name: 

Residence: 
(city and either US State, if applicable, or 
country) 
Mailing address: 



Citizenship: 

Inventor's Signature: 
(if not contained in the request, or If 
declaration is corrected or added under 
Rule 26ter after the filing of the 
international application. The signature 
must be that of the inventor, not that of 
the agent) 
Date: 

(of signature which is not contained in the 
request, or of the declaration that is 
corrected or added under Rule 26ter after 
the filing of the international application) 



WILLEMS , Joannes , Josephus , Maria 
Oud-Turnhou t , Belgium 

c/o Janssen Pharmaceutica N.V. 

Turnhoutseweg 30 

B-2340 Beerse 

Belgium 

BE 



Vlll-4-1 

-3-1 

Vlll-4-1 

-3-2 

Vlll-4-1 

-3-3 



Vlll-4-1 
-3-4 
Vlll-4-1 
-3-5 



Vlll-4-1 
-3-6 



Name: 
Residence: 

(city and either US State, if applicable, or 

country) 

Mailing address: 



Citizenship: 

Inventor's Signature: 
(if not contained in the request, or if 
declaration is corrected or added under 
Rule 26ter after the filing of the 
international application. The signature 
must be that of the inventor, not that of 
the agent) 
Date: 

(of signature which is not contained in the 
request, or of the declaration that is 
corrected or added under Rule 26ter after 
the filing of the international application) 



MEDAER, Bart, Petrus f Anna, Maria, Jozef 
Lille , Belgium 

c/o Janssen Pharmaceutica N.V. 

Turnhoutseweg 30 

B-2340 Beerse 

Belgium 

BE 
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Name: 
Residence: 

(city and either US State, if applicable, or 

country) 

Mailing address: 



Citizenship: 

Inventor's Signature: 
(if not contained in the request, or if 
declaration is corrected or added under 
Rule 26ter after the filing of the 
international application. The signature 
must be that of the inventor, not that of 
the agent) 
Date: 

(of signature which is not contained in the 
request, or of the declaration that is 
corrected or added under Rule 26ter after 
the filing of the international application) 



PASQTJIER, Elisabeth, Therese, Jeanne 
Le Neubourg, France 

c/o Janssen-Cilag S.A. 

1, rue Camille Desmoulins 

TSA 91003 

F-92787 Issy-les-Moulineaux Cedex 9 

France 

FR 



Name: 
Residence: 

(city and either US State, if applicable, or 

country) 

Mailing address: 



Citizenship: 

Inventor's Signature: 
(if not contained in the request, or if 
declaration is corrected or added under 
Rule 26ter after the filing of the 
international application. The signature 
must be that of the inventor, not that of 
the agent) 
Date: 

(of signature which is not contained in the 
request, or of the declaration that is 
corrected or added under Rule 26ter after 
the filing of the international application) 



JANS SEN, Paul, Adriaan, Jan 
Vosselaar, Belgium 

c/o Janssen Pharmaceutica N.V. 

Turnhoutseweg 30 

B-2340 Beerse 

Belgium 

BE 
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VIII-4-1 
-6-1 
VIII-4-1 
-6-2 

VIII-4-1 

-6-3 

vm-4-1 

-6-4 

VIII-4-1 

-6-5 

vm-4-1 

-6-6 


Name: 
Residence: 

(city and either US State, if applicable, or 

country) 

Mailing address: 

Citizenship: 

Inventor's Signature: 
(if not contained in the request, or if 
declaration is corrected or added under 
Rule 26ter after the filing of the 
International application. The signature 
must be that of the inventor, not that of 
the agent) 
Date: 

(of signature which is not contained in the 
request, or of the declaration that is 
corrected or added under Rule 26ter after 
the filing of the international application) 


HEERES , Jan 
Vosselaar, Belgium 

c/o: Janssen Pharmaceutics N.V. 

Turnhoutseweg 30 

2340 Beerse 

Belgium 
NL 


VIII-4-1 

-7-1 

VIIM-1 

-7-2 

VIII-4-1 

-7-3 

VIII-4-1 
-7-4 
VIII-4-1 
-7-5 

VIII-4-1 
-7-6 


Name: 
Residence: 

(city and either US State, if applicable, or 

country) 

Mailing address: 

Citizenship: 

Inventor's Signature: 
(if not contained in the request, or if 
declaration is corrected or added under 
Rule 26ter after the filing of the 
international application. The signature c 
must be that of the inventor, not that of 
the agent) 
Date: 

(of signature which is not contained in the 
request, or of the declaration that is 
corrected or added under Rule 26ter after 
the filinq of the international application) 


LEENDERS , Ruben , Gerardus , George 
Ni jmegen , Netherlands 

c/o : Mercachem 

Toernooiveld 100 

NL-6503 CB Ni jmegen 

Netherland 
NL 

^^^^^^^^^ 
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VIIM-1 
-8-1 


Name: 


GUILLEMONT , Jerome, Emile, Georges 


VIII-4-1 


Residence: 


Ande , France 


-8-2 


(city and either US State, if applicable, or 
country) 




VIII-4-1 
-8-3 


Mailing address: 


c/o: Janssen-Cilag S.A. 




1, rue Camille Desmoulins 
TSA 91003 
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France 
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Citizenship: 


FR 
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Inventor's Signature: 
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(if not contained in the request, or if 
declaration is corrected or added under 
Rule 26ter after the filing of the 
international application. The signature 
must be that of the inventor, not that of 
the agent) 
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Date: 
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(of signature which is not contained in the 
request, or of the declaration that is 
corrected or added under Rule 26ter after 
the filing of the international application) 





